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(54) TRANSGENIC MOUSE OF PARKINSON'S DISEASE MODEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transgenic mouse of Parkinson's disease model, in 
which a double-mutant gene of crsynuclein gene causing Parkinson's disease is introduced, 
reproduces an appearance of Levy bodies and behavior abnormality, and loweres of 
intracerebral dopamine. 

SOLUTION: This transgenic mouse of Parkinson's disease model reproducing the appearance of 
Levy bodies, behavioral abnormality and lowering of intracerebral dopamine is obtained by 
forming double-mutant gene of ct-synuclein gene and introducing the variant gene into a mouse. 
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u^>ae?o-«^ssae?*^A?nT^3, u 
tr-/j^cotH^ immnmmti f-^5>o«t* 

flSTf -5 * V V yftfA h 7 > 7. x n y i? v<j; 
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i ] mmmmmn 1 tcxtr ^ / mmn 

t>\ 7 5/^S#5 3 077-yS«{CtSS-r575y 

»«is*'ffi©7 5 / »tc«ft-r ssr<oaR*wrs a 

-*-0«M»TKE«SttT^SliiJI*. D N A£«A2 

[ff*JS2] toiaa-5/5t^n'y?y/^a«:=i- 

KTSDNAtffchSfcTS** 1 KEtt© h 5 

ci»*«3] tffteyD^-^-^Thy-i^p^-^- 

T'fe^v 11*9 1 Xtt 2 fcE«© h7^^i^7 *V 
[»#94] ffriaB-OESti, 75/I?#^3 0© 

tusi-rsgs-efc*, n^ai~3cD^-rn*HciH« 20 

[H*95] tWBSroaStt, 75y®#^5 3© 
79->«»cfflS-r*73y»»83!)^ay>58aK: 

Hgw-*ast?fcs* mxm 1 ~ 4 ©^-rnMcESc© 

S, 9»*W 1 ~ 5 ©^ftifrfcEiB© h?yz9x.—y 

1 0 ] E5<J«©Eai#9 1 tc^-T 7 
MfCfc^T, 7 5/tt#^3 0©77->SMItCffia-r 
«75y»aSAW757KK:B»-rsm-oaS, 40 
&t>\ 757K#^5 3©75->aaHc«a"r«75 

/ aaiwfl&a 7?y KKBSW- * jg_©£fi££t « 

a —i/J-^X/^i y% y>*>9W£~3— Ki"§DN AAV 91 
A^ifL, «MEffl»*DNARtfiie?V-*-* , «? 

**©s«wic»au ?#6nfcg»5P^^tt!iv'j7x 
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y >itf;V h7>^>*i;7^v) * ©ft*ttra. 

-Kf SDNAtft: r-E&&T&£, M&glOlcEtt© 

[^©fi^I^] 
[0 001] 

*>y>^SHiie?T*feSa-">'7^H'> (a-syn 
uclein) »£?0-«aSSM£?*»A*nT^«, 
Ufct-/N*©fcBS> fT»Stt&tflB^-/Uy©ffiT 
3 / <-* > y * r;l> h 5 >X s> x - y * v 

^ RO\ llb^yXi/'x^-y^v^^ffl^fc^-^ 

y^ymhmn<DX^^--y^mmt^ a 

[000 2] 

[fi£3fc©&ffi] (Parkinson s disease: 

PD)tefi!cA • ffitt#£#5n3tt££tt£J£J: LTSfc 
**©*^fc0©-OT**. it LTXIHMltfMi 

ws-rso %<»nm®.mmm.<F>Y->^ym$L j $ 

mzic&ftmnm(Dffi%:tffrt)sbz>tiZo <:tt&©» 
mKzz^M-m&mvmRm-^yi&Titzv 
tmwzib* l K-^*«na#-r«c fcti mm 

*iOj&*i: LT L F-^fc<fctfL K-/<£§tt7:J-X 

t *^t> 6f %stc iff u c n 3 ?>mh 5 fc 

[0 0 0 3] UK. *8gu ificfcttSSS 
&-a.-nyias^X, mMftlcMm? SlfSWMAi* 

ementia with Lewy bodies:DLB)T'$>0. 

H© ^ T*fct 7 ;l/y / n-Y v-^c S g ^ v ^ 

[0004] ^-+^y>«©^attBii56«n?»5 

1 997^{C Po lymeropou los^ti^ ^ VTt^U i/\ COWM 

&^-*yyymm%(Dmmmm^, nHiie?^^ 

57>-by7.^(A53T)^:SIELfc (Po lymeropou los MH , 
Lavedan C, Leroy E, Ide SE, Dehejia A, Dutra A, Pi 
ke B, Root H, Rubenstein J, Boyer R, Stenroos ES , 
Chandrasekharappa S , Athanass iadou A , Papapetropou 
los T , Johnson WG . Lazzar in i AM , Duvo is in RC , D i I 
orio G, Golbe LI. Nussbaum RL. Mutation in the alp 
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ha-synuclein gene identified in families with Park 
inson s disease. Science 1997 Jun 27 ;276(5321) :204 

5-7) o •£'bK&mat\ i '{ym%fribS7>-kyx&m 

(A30P) timmZft (Kruger R. Kuhn W, Muller T. Wo 
italla D, Graeber M, Kosel S, Przuntek H, Epplen J 
T, Schols L, Riess 0. Ala30Pro mutation in the gen 
e encod ing a lpha -synuc le in in Park inson s d isease . 
Nat Genet. 1998 Feb ;18(2) :106-8 .) ^ W-^t^—^-y 

t t* t § c t &w t> mz & k> > y v yffi<o&® t 

[0 0 0 5] -15, mt^WfcZm*.. #Xr-y/2»7 

?#a (h7yx-^7^) ^H6$t£?B& y 

So 

[0 0 0 6] cti%z-ic, ^-+yy>^otf : ';bv'> 

xtbx, a-is??i"{y$iyjV7n<£>w±m, mm 
<D&T*nmt%> r-^yx^x-y^x^xco^-ni 

[0 0 0 7] 

fc*nfct>«n?*!K rt-z-yvymww&fcf-X'&z 
a-*s?*M ym&?<D-m%tmmm&?tfmxzrL 

[0 00 8] 

caw*»a-r*ft»o#g] *iH»sgi«&& ±eh 
ujy®&?<D-mmm®5i¥mmu mmmm 

yX^x^^v^XfcffSu tfC$i7jLfc 0 $fc, * 



A (co- inject ion) "f SC ££<fcoT> WWKiSh 
[0 0 0 9] »L<«* *S!»l&f&U 1) £t>)Sg|ltt 

•rs-«aRSa-s/5»^u>ryjie?*«W5u 2) 
10 £{c)£0ju ^-*>yyi ; Ef;i'h7>^v'i-7^ 

■7-7X^#StMofc 0 *R%91#5& 26fc, fuE 

^Dt-^-sa-i^Sa u^ym&^ic 

JjllA, 3) ^SfeM^^^^H (Green fluorescent pr 
otein) ^V^XfC^A-r^dttCtoTAafC^t 
nfcFOV >7 Xfr & h7>X^i^>y^X?; 

[0 0 10] f4t>-6, *56WOBgtt«TOii*)"ff* 

"So 

20 ( 1 ) K?iJgcDE?J#*t 1 y KEJUtfcl^ 

T, 75/KS#3 0O7v-ySaKffla-rS75y 

n^s*^©75yntc@^-rsm-o^> &t>\ 7 
7 = y s » - <Dm.m*m? 8a-i/? 

* W7?^^I^- K-T 5 D N A^nt-ji- 

30 (2) wma-zsztU'fyzywmz^-vtz 

DNAtft b&SSTfcS* (1) icEfcOb^yX^x 

(3) ME^Pt-^-^Thy-l^Dt-^-T'fe 
5, (1) Xtt (2) {ClE«£Dh-5>X->*x--y^V7 
X 0 

(4) ME8-<DSai«\ 75/^S^3 0©77^ 

■rsaai?**, (D ~ (3) <ov^-f n*^E(8o h 

7y7->*x-7i'Vy7 0 
40 (5) tRE3B-tDg.&tt. 7 5. 5 3 <OT 7- 

ymmicmt 57 5 /^s**^d u >a»ici»git 

S^ST'feS^ (1) ~ (4) Ol#^n*»CE«Oh5 
>Xi/x--7^V7X 0 

(6) ^^{C, jie?v-7j-^j@A^tlT^S. 

(1) ~ (5) o^-rn*>{cE«<Dh7>xi/*x^<7^ 

V7X0 

(7) HuEJie?v-*-tt^fe^^>^^gT*fe 

(6) (C|2S©h7>^i/*X-7 7V>77„ 

(8) (1) ~ (7) cD^-rn*HCEfc«bv>Xi/* 
50 x--7^V7X%ffl^5, ^-*>V^te^cDX^ 
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5 

mmcmiEtiz. (8) iam<Dxtv--y?j5 

So 

do) mmvmpm^ i ^1-72 y ssE^jtcfc 

72y&#^§5 3(D7^ySSlct§ii-r§7 5y^ 

s*^o7 5 y mizwm? % m-omwzm-$ %a-y 

^b-l'^y^ft^P-K-f 3DNA#, Stfj&7 10 

(11) MKa-5/5t*Wy*>/<*K*3-F* 
5DNA^Hb**Tffe«, (1 0) WE«<0h5>X 20 

[0 0 1 1] 

w^-a^ns a - * w y * * mm® 

Ul£-/MWBl8i:fTftIl*;fttf K-/<5 y<Di& 
S IY8713 t«f}W:. C ©tf;l/Si (S IY8713) tt^ao 

ssfc-rtoTfeSo 30 
coo 1 2] *mm-mm.mia-*?>7i<yymfc 

75/^#^3 0©77->SS{cffla-T575 

SjWfi©7 2y»fcB*t«£z:©£g**rfs, o- 

S»4iAl"* a - f ? * W ylfif i LTtt, =M 

a * w viig^sb^A^nTi/^ f ? > 

75y»ff#5 34>77^y8S£=i-K-r*a-5'5i 
* vy yil<£?©J&S£ffc©7 5 y 11*3 - Kf 5 «fc 9 

(eggs t fc 5 x -fe y xmmmxy^-f -?-zm vitm 
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mx^y^-n-m^m-o tut. *hw©h«sii 

COO 1 3] iflfB£-<Z>SEgi:LTfcl:, E^JS^ncE 
§c<D7 2y^gE?iJ©7 2y^#*f 3 0©75-y8*C 

ti s-r 5 7 5 y i?ss« # x m-^ y »sk mm- « 

lKE*©75yieE5U07 5y»#^5 

coo 1 4] a -isj>nsyy$y'^miz. ara> m 
WMT*zy>wn<Dmmz&mLr£^7~;mmicis 

tf£3 0 c©J:3 47 5y||©B»v if A, 

COO 1 5] *S6ra©DMAtti«W5Hi*nsci:A^I8$ 
U\ 3fiH%91& «*tf, *Jg0i<0DHAtf»S&''<* 

»aiiifiK*»t*5Hi««a«c3S{tr s l 

U&fc43tt538S£1$gWfcBtftr S Khy-lT'P*— 
COO 1 6] *J6flBK»l/^6tl4PCR, y^^v 

COO 1 7] *5gWOh5>X^xn-y^v>X{4, 7 

sy^s^3 oo77-yssfcfia-r575y»a3s 
»7$/S(;fit5^-oil> Rtf, 72 y^ 
s^5 3 075->«»c*aa-rs75yiBas!b^ao 

7 2 y ^Kfigirf 5fgZl(DgS*Wf 3 a - 5/? » u-r 

>^y/^S*p-K-rsDNAA<, 7p^-^-o$(J 
»TfcEB*nTV^|ilftil D N A *»A*nTl/^*, 

mt */<-* > v vjdtf/i/ h 5 >x x - y 5 v 

COO 1 8] cOiafth^^x^'^v)^ 

W yjl{E?A^^j*7p^-^-«D$JilT{cEB^n5 
J:3tciaft*DNA*«|»U »6ntefi«ADNA* 

A**-r«ffv>x*a!lR"rSJ:4:K:«fcoT»4Ci:*< 
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Mkzmm t b, a - >y ? * b-r ©<ssie?ij© 

COO 1 9] *^<Dh7>7.> ? x-<V^V'i7Xli, iff 
»£?v-£-©-0iJ£:bT, »$L<(i, iilfetgft* 

>^^g (gfp) tmfznzo m&nytzy^nt 

[0 0 2 0] *»III^DN A t#K. 

$nfcff T >> X 6 tOBBifl * D N A £ 3 ff v>7 X 

-©f6S£ft*fiffli:bT\ tME*B«*DNARtf»£F 
'ttoCttfZ'ZZo WAHT, jifi?^-A-i:LTEGFP 
<7X©&|g tffggib;fcEGFP&Cj: OSlfeO^^-rSt 

oftjtK-rscfctioT, ttjiaiamDNARt>*ae? 

t-7^i-7 i?W7>(DmR*fto £ tffZ'% 5o 
[00 2 1] *&E©ffl»ADHA*»A-f SSfMPtt, 30 

[0 0 2 2] 2MifgWOh7>X^x-y^V>^|| 40 
tt, o-J-b? FSfcffl^fcffWUIlciD, ill 
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[0 0 2 3] *EfBB#5tfft»U ffimcfiJcijjbfcSI 

YsynF^yx^x^'y^v^^ti, ^a^wttt/^- 

6 ^ VfTM^ORA^ 6S IY8713 F7>X-y*i-7^v 
•>XttjHB«fllO*H&fiT3b<Bii>5nfc. Sfc* SIY8 
713h^>X> ? x^-y^V7.X{iA-+yyy^Ogfe 

«aft«{k7»**F-/<5><ofiTfeiigs , r*o c©£ 

& OMR bfe-««RS a-*** W 

^h(A3op t k53VD-wmm*M%im?%*¥£W(D\~ 

=y y X ! J x - v ? Vj7 7. 14/ V V >#f ©ij^^r^ 

m*m¥&tztctb<Dz>?v--y'!m£ Lx^mx&% 

[0 0 2 4] Rftfc 3WR«WOF9yx^x-«y^ 

S^gS* H <o a -s/7 ^ U-< y^tct 3#tS^{t:©& 
#«f»F-^5>OfiT©*#*Sl! , r*cfcf<:«I:5, M 
mc, ffil^(Cct»), £P*J±iKU ^«^©^m* 

[0 0 2 5] *B«lH#6^IWfSLfc«lll!F7>X^ 

g©g« tv\z->bwt\s e-^tt# 
5F-/<5y©as?«fiT*.^i«nfc. ;:n5.©mM 

«fc 9 6 ©BB« b fcZMSSS a - i/ ? ^ b-C 

y (A30P. A53T^S) ^^Sf Sh7>X->*i^7^V) 

©^Wi:rfe!SjS©M^(Cttoi6TWfflT'fe5o SIY8713 
X tig KfS^ft 7 <{ y«365nO«514IIW«ffi 

[00 26] 
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(i) r«««stbo-s/?^u>r>afi?i»A^^ 

-figg^ tha-J/?*W >M?£aS Af § DNA 

yp^-^-^lffSy* /ADNA (8.1kb)*flll^fc (Gor 
don JW, Chesa PG, Nishimura H, Retting WJ, Maccari 
JE, Endo T, Seravalli E, Seki T, Silver J. Regula 10 
tion of Thy- 1 gene expression in transgenic mice. 
Cell 50: 445-452. 1987.) „ C<Dtf J LMk<D\l FThy- 

t xba mm (T«) *Stf AlW*£SE5U£*r L T ^ 3 
(05) o 

[0 0 2 7] E$U## 1 t^n«t HEUffla-J/? 

zxut-ymmizmmzmm (a3op^s) swa-t 

aS*#A , r*fci&05X-b^SSSIAffl^'fv- 20 

[0 0 2 8] 5X-ty^S^-Tv-A30P-7*7- 
F : TGTGGCAGAAGCACCAGGA (E5U#*§ 4 ) 
5X-try7.^S7 P -7-rv-A30P-U/^— X : TCCTGGTGC 
TTCTGCCACA (E?0#^5) 

[0 0 2 9] 7^X5 F7;l/-X*U7HI KS (X b 
7*v?-ytt) t^D--V^bfct MEHJSa-S'7 
^Ul'V cDNA^SDNAi: LT, A30P-7*7- FfcM13 
R<07 r 7'l'V~by K MmcA30P-'J^-X £M13F© 
f=7^— fey hfc/H^T^n^ftSiJ^EPCRfcffo . 30 
fe 0 PCRli, 94°C, 1# ; 54°C, 1# ; 72°C. 1#£30+M 

U ^SDNAtbT^ M13F/M13R7'7l'V-^fflv^T, PC 
R£f?V\ A30P5XfeyX^Sa-->?^bl'y cDNA^ 
U-yl£%Tc 0 PCRH\ 94t, 1# ; 54°C, 1# ; 72"C, 1 

[0 0 3 0] #tc, E9J#9 1 fc^StiSfc ME^Sa 
W>#>v<£H<D757®#*§5 3(07?=- 

-fcfl^bfc. 

[00 3 1] ~XfeyX^g77l'V-A53T-7*7- 
F: TGGTGTGACAACACTCGCT (E5IJ#^6) 
5Xfe>X^S7 , 7'f'v-A53P-U/ <! :-X : AGCCACTG 
TTGTCACACCA (IH^JS#7) 

[0 0 3 2] ASOP^X-tri/X^ga-^;^^ > cDN 
tfu-y%®mmt bT, ±ISA53T-7*7- F&lfA 
53P-U /W^7^V-5:ffl^T, A30P^S©iSA©^ 
HtK<OPCRjW**firl/ \ ZIB^S (A30P/A53T) Z Mt Z 

-m^gma—ywujycQMtu-yzmrzo c<d so 
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cDNA^P-V*, HB^g^Wf •5a-S/?£U'f> c 
DNA (450bp) ^frfcHindlllteT^i&gjWrbfcfc: r-Thy-1 
ADNAUI^ii^ tvu-x 7 'J 7 M I KSK 7 p- 
VffcU Sal I/Not HCTSIirU n«Sai!a—>?^ 
l^yfi£?«A^2-(phThyl-aSN (A30P/A53T) ) 
*fl*lbfc (01) c 

[0033] (2) m\m&?-?-j3-<Dim 

WttVyt^V (Aequorea victoria) E&JfcOP-tf >V 
*E8l*#tyEGFP (flMiSfe^Jtt^y^i'R) (Enhanc 
ed green fluorescent protein) c DNA©$J730bp£rRl$ 
ite?V-A-i:bTMfflbfco a£?V-*-(4, P E 
GFP -Basic (7 D-yf 7 5 io yrt-—) ^f^U- 
Mcffl^T, PCRfcJ:oT3lfy-*E0J*£tyEGFP<O 
cDNASffifCEcoRI'J ^itS. pCAGGS-^£— (Mi 

wa H. Yamamura K and Miyazaki J: Efficient select i 
on for high -express ion transfectants with a novel 
eukaryo tic vector, Gene, 108, 193-199, 1991 ) £>Ec 
oRI gBfctC, P C Ria£a»Abfc;77X5 FpCX-EGFP 
Sall-BamHI^fbtCkS ^3Kb Wr\ (CX-EGFP) * 
0IRU iAIgfV-A- (CX-EGFP) zmtco 
[00 3 4] (3) h-5>X^x-y^v7X©{fH 
r-vyXS/'xr.-y^x^Xli (1) Tl#P.nfcZlM^S 
S! a -i/Z Z ymB^mX^t 7-phThyl - a SN (A 

30P/A53T)&r>* (2) T*t#e>nfc«Aiie?v-*-cx- 
egfp£\ ae^ffi^eMti : 1KWSU v-f^a-f y 

^x^^Hy (micro -inject ion) i£^CT^ BDFiV7 
XKCS^EEcfcoTff P>tlfc:§a«iP (BDFa) © 
ttttlOSEt 1000 P e-«3f Aftx Jc 1 : ICR^»!1V7X 

(o.5d PC ) <ommc®mLmLrc 0 fmsmmti 

9 .5dpcT*ttJf ^ 7 X 6 ifrigj|JI!T£fiF?*«tii $ fc It 
iMt£it\ 129EOFOV7X^#fc 0 ftfe, 
Xv ? x^y7^?7XffScDS*^iiMethods in Enzym 
ology Vol 225 "Guide to techniques in mouse develop 
ment" edited by Paul M. Wassarman , Melvin L.DePamp 
hilis. Academic Press, INC .(C^PCTjIfflbfCo 
[0 0 3 5] f#5ttfcl29E©FOV7X<DEGFP©f§gi£3 

fttco CO 1 8EE£"^tyf#?>nfc: 1 2 9E"f^TOM© 
PCRmttZftitco v7XMJ:5}aaibfcyVADNA 

(ilS-^v>fc75'i V- (7*7-F : TGG ATG TAT TCA 
TGA AAG GA (E^JS^f 8) ; U^-X : CCA GTG GCT GC 
T GCA ATG CTC (E?IJ#^9) ) , Rt/> ECFPji£?0) 
ffiSEWO-§Mc@^V>fc77'fv- (7*7- F : TG 
G TGA GCA AGG GCG AGG AG (E?U#^ 10) ; U-K- 
X : TCG TGC TGC TTC ATG TGG TC (E5>J#^ 11)) 
^ffll/->fcPCR(CTx ^A^tl/ct. h a-i/^^]y^ymB, 

?tEGFPm&?<Dm\*mmLrc a pcrh\ 94*c, 1^; 

52°C, 1»:72°C, i#*35-9--f *;l/©5(S*ft-Pffo 
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[0 0 3 6] ffifc&fBLT^fch^X^x 
-v 7 f P C R W£-p®AiB£?*fl!S 

X->iZ^vW ft<365nm0&ftift!&tttc: <toT, 51 

3E»§fc. co^, jmto (4) 

(5) ff»*KK«t9» M# 
Wffilt¥Wfc«t*«fiTffill»#*56ffiLfe 1 JRtESI 
Y8713"?7X;M?U fiKWLfco 

[0 0 3 7] (4) ssta^w&w 
a —. 9 W y* y/<*R**fe*SS8!-Cfcofc3lE 
©3^<DlliyrC*&3Srra713V7XfCO^-L\ ffia -5/ 
7 * W ym#*ffll/^feftffiBI«{b¥W«M» (Baba M , 
Nakajo S, Tu PH. Tomita T, Nakaya K, Lee VM. Troja 20 
nowski JQ. Iwatsubo T. Aggregation of alpha-synucl 
ein in Lewy bodies of sporadic Parkinson s disease 

and dementia with Lewy bodies. Am J Pathol 1998 A 
pr ; 152 (4) :879 -84 . ; Shoj i M, Har igaya Y , Sasak i A , 
Ueda K , Ish iguro K , Matsubara £ .Watanabe M , Ikeda 
M , Kana i M , Tom idokoro Y , Sh izuka M , Amar i M , Kosa 
kaK , Nakazato Y, Okamoto K, Hirai S. Accumulation 
of NACP/alpha-synucleinin lewy body disease and mu 
ltiple system atrophy. J Neurol Neurosurg Psych iat 
ry 2000 May;68(5) :605-8.) ^T^fc 0 t&t>%. Ma 30 

-i/JirWy^/iru—' t)]/$KW (lbsos^x^V 
*tt) £ABC elitel&feV<7X*>y h (7-*-3S'tfc) 

T'8«i ;<57^>fiiL, 5m©^Jfr*^ 

Kttfcfll^T, R|flllCftffiAfi«fTO fee 

jS (Nissle, HE) X>m®icmmLtiM®KZWi&LrCo 

*?»U*y«8*^<*»WH*L (02a) . 

|g£ftfc (H2c.e.f) o 26k:, IB»i:*IBftHtHf 

•tf (tyrosine hydroxylase) (02g) fcitf+J^X*;/ 
XP (substance P) (02 i) ftffiSfifiTttWggttftH 

ofiT^stB* ft> #e?gtti%K^ k-> < 5 >f^at^© 

&XmWZ>ti (021) , £«ll*flftV>XT?«I]6rt 

»AfhtfWfcsftfc (02k) o cti6©i*A*Bia«/< so 
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[0 0 3 8] fcTF, H2t^-riS*OBWI*tSo 
a.SIY8713^#cV7X; a £ L"f" 7 a —77. £ U 

-f7ft&&fe (LB509). xl2, fiSo-i/?^H'> 
<0*»*<S IY8713^V<7 XT'KA 6 ft3 0 
b .3Er- 7>X7x^ V ? ; a -77 * yftg 

&fe(LB509) , xl2 

c. SIY8713&i&v£X;a— 77£U'f'7&gg6fe (LB5 
09), x200, ASttrtKUlf-'MtabMraRSttSo 
d 5 7 X 7* x - y 7 V7 X ; a - 7 7 7 U-Y 7ft& 
^feaB509) , x200 

e. SIY8713^V7X; Nissle^fe, xlOO, Wt-fofctl 

f. SIY8713^x"7X; HE&fe, x200, HET*t>fill£ft 

g. SIY8713&&V7X; ^D77fcl KP*'75— tfftft 
%&. xlOO, WBftfiTfiWS^n*. 

h. 5fh7>X->'x^7^V>)X , fni/ytKD^ 
7— t?$fl«3fcfi, xl00> i. SIY87133M&V7X; +J"7X 
77XPft£&fe, xlOO 

j. l^7^ii'y^7W; +r7x7 7XPfegE!£ 

fe, xlOO 

k. SIY8713^^V7X;«Hma, x33000, m^WtCU 
1. SIY8713^V^X xl2000, Wi\Mi 

[0039] (5) nm^m 

(4) t?f#anfcSIY8713^V^X{COl^, D-7 
-D>y KfciSffftSaiSffofeo $I*1MI& TRED U 
ILL FOR MICE 7600 (ugo basile. b io log ica lresearch 
apparatus*!. 5^7, -f7'J7) 5rfflVfc 0 ^li, 1 
6 W^;W^TD7 HSErtE**, l^PIW^X 
©}§T^(#)^It«lJLTtTofCo *<Oie*, 47J^iS 

h5>yXi/x-vt>^ ?x-zm%B<D$\i h^yZiSi.- 

K46P.ftfc (p<O.Ol,03) „ SIY8713^V^ 
[0 0 4 0] (6) Krt*f-3-;I/7 5>©ai5t 
fco h7>x^i^7^M"Sl QPh^y^iin 

^) V^XffijCV^n^X-T^tf (9.0 kW, 0.42 
NJE 2603. New Japan Radiott. ±ffiH. B*) Lfc 

^ ^<"7x^pgijL. B5s*a!jSLfco ^n^n^Kto 

gPfflfC^, 1 ml £00.05 M j&IS&Wtt lOnmo 1/10 /i 1 
©H-MfcxfvW^ni) > (e thy lhomocho line iodidea 
s ) *ftl*T, ffle«t«»«CUS-300T. Nisseitt, ^ 
M, B*)T*KK*L, 17,300 g > 4 s C , 15»T*fflji^ 
Lfco ±?t^:0.45 ^ ©5U#77'i;l/?-*jBLfc 
^> 5n l<D-9-y7;l/^S*7^a-;l/75><Delectroc 
hem ica 1 detector (LC-ECDtt)5:gSUfcHPLC{CiT-&ji 



(8) 



ft. 
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13 



14 



&T-&WL&*Mfel,tCo j&foLttttSS&ts 2 ml <D\ MNa 

oh T-nmrnnu *>/<*afi«fc£Lfc auo-Rad P 

rote in assay kit, B io -Ractfl , R ichmond , A U 7 * ;l/ 

-7, *n)o io*Jlftsra7i3XM*v**© 
BTttK-/^2>*^#"PffiTLTV^fc (04) o 
[0 0 4 1] (7) BFPE±»h5y^^x-y*V^ 

iK^SIY87133Rttv»>XK, 365nB©*J1JilHI* U GF 
POS**«*Lfco ^O^S, KWESIY8713*ttV> 
^tt^^teWALfcGFPfcctoT365ni>0*^«fi^fci . io 

SEQUENCE LISTING 
<110> Mikio SHOJ I ; Masak i IKEDA ; Shu ich i YAMADA 

<i2o> rt—*yvyfii : E7 £ ?\'h'7yxi?x.-vZ^yx 

<130> P-9422 
<160> 11 



[0 0 4 2] 

«AS*iT^S, ue-/|N*©a3t fTftg^ROTO 

[0 0 4 3] 
[E^Jg] 



[0 0 4 4] 



[0 0 4 5] 



[0 0 4 6] 



<210> 1 

<211> 130 

<212> PRT 

<213> Homo Sapiens 

<220> 

<223> alpha-synucle in protein 
<400> 1 

Met Asp Val Phe Met Lys Gly Leu Ser Lys Ala Lys Glu Gly Val Vail 

5 10 ISA la Ala Ala Glu Lys Thr 

Lys Gin Gly Val Ala Glu Ala Ala, Gly Lys20 25 

30Thr Lys Glu Gly Val Leu Tyr Val Gly Ser Lys Thr Lys Glu Gly Val 
35 40 45Val His Gly Val Ala Thr Val Al 

a Glu Lys Thr Lys Glu Gin Val Thr50 55 
60Asn Val Gly Gly Ala Val Val Thr Gly Val Thr Ala Val Ala Gin Lys65 

70 75 80Thr Val Glu Gly 

Ala Gly Ser He Ala Ala Ala Thr Gly Phe Val Lys 

85 90 95 

Lys Asp Gin Leu Gly Lys Asn Glu Glu Gly A'la Pro Gin Glu Gly He 

100 105 110 

Leu Glu Asp Met Pro Val Asp Pro Asp Asn Glu Ala Tyr Glu Met Pro 

115 110 115 

Ser Glu Glu Gly Tyr Gin Asp Tyr Glu Pro Glu Ala 
120 125 130 

<210> 2 
<211> 13 
<212> DNA 

<213> Homo Sapiens 
<400> 2 

aaccatgaac ctg 13 
<210> 3 




(9) 



1200 3-19 9 460 



15 



16 



[0 0 4 7] 



[0 0 4 8] 



[0 0 4 9] 



[0 0 5 0] 



[0 0 5 1] 



<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 3 

aagcttctag ate 13 

<210> 4 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 4 

tgtggcagaa gcaccagga 19 

<210> 5 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 5 

tcctggtgct tctgccaca 19 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 6 

tggtgtgaca acagtggct 19 



<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 7 

agccactgtt gtcacacca 19 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 



CO 0 5 2] 



(10) 



17 

<223> PCR primer 
<400> 8 

tggatgtatt catgaaagga 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 9 

ccagtggctg ctgcaatgct c 



9h\ 
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18 



20 



21 



[0 0 5 3] 



CO 0 5 4] 



<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 10 

tggtgagcaa gggcgaggag 



<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 11 

tcgtgctgct tcatgtggtc 

CO 0 5 5] 

can Hitt, mxm&^yxh7?vz*tm 

C02] 02«, SIY8713^*T^XO^^fe^^ 

C03] 03«, D-*-n-y KKnoisa«s?rH 

C0 4] sua* ^af-a-ji/Tsvowt*** 

DA: K-/<5> (Dopamine), NE: /;l/Xtf *7 U >(Nor 
epinephrine), 5HT: -ten h — y (Serotonin), Ach: 7 
-t: ^-;lo U > (Ace th lcho l ine) 

CN: HfflzE&&R (control cerebral cortex) , CT: h 
7>7yx-7{' , 7 , )^HfiS (transgenic mice cer 
ebral cortex) ; HN: ftfflMM (contro I hippocampus) , 



40 



20 



20 

HT: h7>X^i-7 tr^VTsMM (transgenic mice h 
ippocampus) ; MTN : ftES4*f]Stfi^ (control midbrain-th 
alamus), MTT : h 7yX^x-7 £ V^X W^^(tra 
nsgenic mice midbrain -thalamus) ; SN: ;ftE§$§$feft (co 
ntrol striatum), ST: h ^ >*5?x — ? ^ V^Xtt^fe 
& (transgenic mice striatum) ; HyN : ^M^SSTSP (co 
ntrol hypothalamus), HyT : h 5 >X^x — 7 fy^ttTs 
^I^TpE (transgen ic mice hypothalamus) ; MPN : 
*S5£SS (control medulla -pons) , MPT: b7>X^x^ 
*y f§Mfi( transgenic mice medul la-pons) ; Ce 

N: fcffig/MS (control cerebellum), CeT: h^yXi/x 
— V V X/hfj&i ( transgen ic m ice cerebe l lum) ; WN : 
W^BK (control whole brain) , WT: h7>X^x^ 
y Z^^TsitM (transgenic mice whole brain) . 



(11) 0 0 3- 1 9 9 4 6 0 




[04] 




[05] 

EBSWI : AACCHBACCTG ) -»3SHK3»J : AMCTOTA6AIC (S«»#3 ) 
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(72) mm mm 

raiiimp^sMife 2 — 2-1 
{n)wm mm m 

mm<fi±.'m 1 -23- 9 



(72)5P#g Ujffl n- 

rfrfcsiElIlIKJ l IHBT53 

F£-A(#%) 2G045 AA29 AA34 AA35 BB10 CB17 
DA13 DA36 FB02 
4B024 AA01 BA80 CA04 DA02 FA02 
FA10 GA12 HA17 



